The Ceará Central Domain, in the northern Borborema Province/NE Brazil, encompasses important geological records (geosites) which allow understanding a relevant period of the Earth's evolution, mainly associated to Neoproterozoic Brazilian/Pan-African Cycle and West Gondwana amalgamation, besides Neoarchean to Ordovician records. The presented geoheritage inventory aims to characterise the geosites with scientific relevance of Ceará Central Domain. By applying a method for large areas, the final selection resulted in eight geological frameworks represented by 52 geosites documented in a single database. This is the first step for a geoconservation strategy based on systematic inventories, statutory protection, geoethical behaviour and awareness about scientific, educational and/or cultural relevance of geosites.
INTRODUCTION
Since the establishment of the first concepts of Geology, the development of Earth Sciences depends on the characterisation and interpretation of geodiversity. In spite of all technological advances of the last decades, a significant part of geological research still depends on observation and study of outcrops. Nevertheless, many outcrops used for scientific and educational purposes were destroyed or modified by human intervention, mainly due to the growing demand for natural resources and disorderly occupation both in urban and rural areas.
Nature conservation has been a recurrent and valued scientific subject at least since the 1970s, despite predominantly applied to biodiversity conservation. Although some countries have been carrying out geological conservation practices at least since the beginning of the 20th century, like the United Kingdom, Spain and the USA (Carcavilla et al. 2009, Thomas and Warren 2008) , it has been often restricted to sites with great scenic beauty and potentially tourism elements, or associated with high-relevant areas in terms of biodiversity or archaeological values, some of them inscribed in the UNESCO's World Heritage list. It was only after the 1990s that geoconservation acquired global scale importance, especially after the First International Symposium for Geological Heritage Conservation (Digne-les-Bains, France, 1991) and the creation of the European Association for the Conservation of the Geological Heritage (ProGEO), in 1992.
In this context, geoconservation emerges as a new area within Earth Sciences in which the knowledge produced may be used to prevent, correct and minimize environmental impacts that cause risk for geoheritage, like inappropriate land use planning (Carcavilla 2012 , Henriques et al. 2011 . As pointed out by Borba et al. (2013) , geoconservation aims the interaction between geoscientists with social issues such as environmental protection, sustainable development, education, and territorial planning. In this sense, geoconservation is a valuable tool on public policies.
In order to promote the inventory and conservation of the most representative geosites in terms of geological events, processes and features both on the national and international scale, in 1995 the International Union Geological Science (IUGS) created the GEOSITES Project (Wimbledon 1996) . This project was an evolution of the former Global Indicative List of Geological Sites (GILGES), associated to the Global Database of Geological Sites of IUGS, which aimed a systematic selection of geosites based on specific geological frameworks, enabling their comparison in several scales (Wimbledon et al. 1999 ). According to Wimbledon (1996) , the GEOSITES Project assumed that development of geosciences depends on complete access to a broad assortment of outcrops, both for scientific research and teaching. Despite this project had been closed by IUGS in the 2000s, its great importance was to encourage conservation of scientific relevant geosites, even if they do not constitute scenic or tourist attractions.
In this scenario, the Brazilian Commission for Geological and Palaeobiological Sites (SIGEP) was created in 1997 in response to a request from IUGS to propose new sites for feeding the GEOSITES database. The Brazilian Geological Survey's (CPRM) Geoparks Project was created in 2006 and also reflects the response of the Brazilian geological community to a worldwide demand. In this sense, the Araripe UNESCO Global Geopark is the most symbolic example of this process in Brazil, holding mechanisms to protect high scientific value sites, such as Pedra Cariri Geosite, one of the worlds' most important Cretaceous fossil sites. As an attempt to unify information on Brazilian geosites, CPRM also developed the GEOSSIT Platform as an assistance tool to register the inventory and quantitative evaluation at the national scale (Rocha et al. 2016 , Schobbenhaus et al. 2015 .
FOUNDATIONS FOR GEOCONSERVATION
One of the main targets on geoconservation is to define which geologically important sites should be conserved. How to select, among many possibilities, the most representative sites in terms of the geological history of a certain area? The way to solve this issue is to promote geosites selection by means of inventory (Brilha 2016 , Henriques et al. 2011 . Therefore, inventories must have welldefined objectives and methods and also evaluate geosites according to both specific scales and geological frameworks (Carcavilla et al. 2009 , Lima et al. 2010 , Wimbledon 1996 . In this perspective, the geological heritage represents the group of geosites and/or other geodiversity elements systematically selected in such inventories.
Giving their decisive role for the selection of sites that will have priority on geoconservation policies, there are many inventory methods. Among these, the one from Brilha (2016) allows a separation between sites that are scientifically important (geosites) from those whose geodiversity especially drill coring (Butler 2015 , Druget et al. 2013 .
This scenario is a problem worldwide and even more serious in countries where part of geosciences community has not yet recognised the importance of geoheritage conservation. In Brazil, for example, Earth Sciences students are encouraged to indiscriminate hammering and field sampling, even without a clear scientific/ educational purpose, so endangering the quality and the integrity of outcrops. This behaviour clearly indicates a gap between theory and practice on geological heritage conservation. Thus, application of geoethical educational principles can reduce possible damages due to scientific and educational uses and also guide the geosciences community on the execution of its activities (Druget et al. 2013 , Mansur et al. 2017 . Geoethics represents an opportunity for geoscientists to become more conscious of their social role and responsibilities in conducting their activities (IAPG 2012) . In Europe, where geoconservation is better established, rock sampling by undergraduate students during fieldworks and didactic practices are usually not allowed by universities, and even for research, a prior license can be required. The Geological Fieldwork Code and the Code of Conduct for Rock Coring developed by the Geologists' Association of the United Kingdom are in consonance with this ethical proposal, introducing good practices in field works and rock sampling. Thus, geoconservation and geoethical behaviour need to be together in order to achieve geoheritage protection.
As a first and crucial stage in any geoconservation action, the inventory presented here aims to characterise the geoheritage occurring in the central-northern portion of the Ceará Central Domain (CCD), and also to use the geosites for reconstructing its geological history. The CCD is one of the tectonic domains of Borborema Province presenting relevant geological records associated with Paleo-to Neoproterozoic orogenic elements are associated with other features, like great scenic beauty, recreational or educational values etc. (geodiversity sites). According to the method, potential geosites are compared within the same geological framework, allowing selection of the most representative in each category. Protection and conservation actions could be thus prioritised, especially when there is a lack of financial or other resources. In this way, while geosites reflect the scientific relevance of geoheritage, geodiversity sites may be valuable tools in the popularisation of science, teaching, and geotourism.
Another fundamental issue for geoconservation is the existence of laws guaranteeing the protection of geosites. In Brazil, there is a legal framework only focusing on protect specific occurrences, as speleological or paleontological heritage. For the other cases, this matter has been solved by adjustment of both environmental and cultural heritage laws. Mansur (2010b) suggests the wide use of the Brazilian National System for Conservation Units -SNUC (Brazil Federal Law 9.985/2000) and law for the protection of Brazilian National Historic and Artistic Heritage (Brazil Federal Decree 25/1937) for the conservation of geosites. Recently, Lima et al. (2016) reiterate the application of SNUC, as well as the Brazilian Forest Code (Brazil Federal Law 12.651/2012) . These authors propose the use of both Permanent Protection Areas and Legal Reserve on rural properties modalities as tools for geoconservation.
However, without accompanied by strong recognition and belonging sense by local communities, legal protection laws are insufficient to assure geosites conservation. Lack of awareness among the population about the necessity to protect geoheritage can be the major obstacle to its conservation (Mansur 2010b). Moreover, geosites conservation by the geoscience community is another side of the same issue. Many outcrops are damaged when serving to scientific purpose, either by indiscriminate or destructive sampling methods, PÂMELLA MOURA et al. events, mainly the Brasiliano-Pan African Cycle (Brito Neves et al. 1999) . Arid climatic conditions favoured the exposition and preservation of relevant outcrops to the geosciences, whether for research or teaching. Beyond the clear scientific relevance concerning recognition and protection, this inventory intends to propose geosites that can contribute to a future and systematic inventory of geological heritage in Brazil.
GEOLOGICAL SETTING
The CCD is the most expressive geotectonic unit of the Northern Borborema Province and occupies most of the Ceará State (Figure 1 ). It is limited by the Senador Pompeu Shear Zone, to the southeast, and the Transbrasiliano Lineament (locally SobralPedro II Shear Zone), to the northwest.
According to Fetter et al. (2000) the CCD may be divided into four major litho-structural units: (I) Archean Nuclei (Tróia Massif) composed of remnants of tonalite-trondhjemitegranodiorite (TTG) sequences, Paleoproterozoic mafic/ultramafic complexes and metavolcanicsedimentary sequences (Brito Neves et al. 1999 , Costa et al. 2015 ; (II) Paleoproterozoic juvenile gneissic basement composed of both para-and orthogneisses, migmatites, and medium-to-high grade metamafic rocks (Arthaud et al. 2008 , Fetter et al. 2000 ; (III) Neoproterozoic volcanosedimentary supracrustal sequences characterised by metapelites and metapsamites, mainly kyanitemuscovite-biotite gneisses, sillimanite-garnet gneisses, quartzites, amphibolites, marbles, granulites and retroeclogites (Amaral et al. 2012 ; and (IV) the Santa Quitéria magmatic arc, mainly composed of Neoproterozoic plutonic rocks with magmatic arc isotopic signatures (Fetter et al. 2003) . These lithostructural units were strongly affected by strike-slip shear zones, at the end of Neoproterozoic, creating expressive records on lithology and designing the present geometric configuration of the terranes. Later, mainly during the Cretaceous, the inherited structures controlled dissection processes and induced a strong NE-SW alignment of the residual massifs (Peulvast and Sales 2002, Sales and Peulvast 2007) . As a result, the present landscape is characterised by large peripheral depressions crosscutted by both residual massifs and crystalline inselbergs (Lima et al. 2000) . The CCD also hosts various economic deposits such as iron, manganese, copper, gold, and uranium (e.g. Parente et al. 2015 , Veríssimo et al. 2016 ).
MATERIALS AND METHODS
The choice of CCD as the focus of this work is based on the definition of terrane following Irwin (1972) and Kearey and Vine (1998) . As stated by these authors, a terrane (domain) is "a tectonic-stratigraphy unit that comprises a set of lithotypes individualised by faults or shear zones and characterised by an association of geological features, mainly regarding geodynamic evolutionary processes, which differentiates it from the adjacent terrane". In this sense, although holding lithotypes of different ages, compositions and geodynamic scenarios, the domain shares a common geological history that would be essential for a good definition of frameworks. In the present study, our area was delimited in centre-north portion of CCD due to the large size of this domain.
Following Brilha's (2016) inventory method and Wimbledon 's et al. (1999) framework approach, the development of this inventory can be summarised in four essential steps: a) definition of geological frameworks; b) identification of potential geosites; c) field evaluation of geosites and d) selection and characterisation of geosites.
DEFINITION OF GEOLOGICAL FRAMEWORKS
A geological framework is a frequently used tool in national inventories to systematise the geological knowledge of a certain area in terms of the main geological and geomorphological events, in order to ensure the representativeness of geodiversity (Brilha et al. 2005 , Wimbledon 1996 . In the present inventory, the definition of geological frameworks was made based on tectonic-stratigraphy units described in the Geological Map of Ceará State (Cavalcante et al. 2003) , literature reviewing and experts suggestions. The main characteristics, that should be represented by potential geosites, were defined for each framework.
IDENTIFICATION OF POTENTIAL GEOSITES
Once geological frameworks were defined, the selection of potential geosites was carried out through intense literature reviewing and suggestions from experts researching or teaching in the CCD region. These collaborators include essentially members of the Department of Geology at the Federal University of Ceará (UFC) and at the University of Campinas (UNICAMP).
A list with 83 potential geosites was created by means of a worksheet containing basic information such as outcrop descriptions, geological units, justification of scientific value (including information on the available geochronological and geochemical data), rarity, scientific knowledge and literature references, and location with geographical coordinates obtained by GPS, among other relevant documents,. As a general rule, the potential geosite list was composed of i) PÂMELLA MOURA et al. Outcrops either studied or mentioned in scientific publications and technical reports, like the ones produced by the Geological Survey of Brazil (CPRM) and; ii) Outcrops frequently visited during field classes of geology courses or included in geological field guides in scientific events. However, some geosites were selected due to their notable geological or geomorphological features, recognised by specialists but without relevant scientific publications yet.
FIELD EVALUATION OF GEOSITES
Field activities were carried out during 2015 and 2016 and included a description of the main geological features of the potential geosites, correlation of each site to a specific geological framework, and comparison of preliminary information to the current state of the outcrops. During fieldwork, some potential geosites were not found due to missed information on the location, coordinates, description or because they had been destroyed by natural or human activities.
Each potential geosite was assessed taking into account its integrity, fragility, and vulnerability (natural and anthropogenic threats -such as weathering, landslides, mining, and irregular urban occupation). Detailed photo-documentation, cultural and ecological aspects and rigorous description of locations and access conditions were also performed.
SELECTION AND CHARACTERISATION OF GEOSITES
Geosites that constitute the final inventory list are the most representative of each geological framework and were selected based on the data obtained during fieldwork. When two or more geosites had the same geological features, sites with the highest number of scientific publications or with the highest integrity conditions were prioritised. However, sites with high rarity in the study area, even with low integrity, were selected to the final list.
Each geosite was classified according to its primary geological interest, as well as new interests identified in the present work. These interests represent the major geological characteristic of the geosite, for example: paleontological, geomorphological or igneous. They were also classified according to the size category (FuertesGutiérrez and Fernández-Martínez 2010): area (>1 ha with just one type of interest), complex area (large areas with several interests), point (<1 ha with just one geological feature), section (<1 ha with features having a linear spatial development) and viewpoints (an area of geological interest and its better observatory spot). The geosites were also evaluated regarding Brazilian legal framework 
RESULTS
This inventory resulted in eight geological frameworks (Table I) represented by 52 geosites (Table II and Figure 2 ). Each geological framework is described and illustrated according to the most relevant characteristics and scientific value, main references and number of selected geosites. Despite the reasonable number of geological literature, some areas still lack more detailed research, especially in the north-east and south-east parts of the CCD. In these areas, it was difficult to find references and suggestions for potential geosites.
Eight main geological interests were identified: geochronological, geodynamics, geomorphological,
TABLE I
Geological frameworks with justification for scientific value, number of geosites and tectonic-stratigraphy units.
Justification for Scientific Value
Litho-stratigraphy units (Cavalcante et al. 2003) Geomorphological Units (Figure 2 ) Number of selected geosites: 5
Represent the CCD landscape, composed of relief elements resulting from differential erosion acting on crystalline rock terranes characterised by spatial predominance of peripheral depression crosscut by both residual massifs and inselbergs. Its evolution is related to the uplift of South American continental platform in response to opening and subsidence forces, which preceded the Atlantic Ocean rifting and marginal isostatic compensation in the Cretaceous (Maia et al. 2010 , Peulvast and Sales 2002 , Sales and Peulvast 2007 . Two factors were preponderant to shape these landforms: the Neoproterozoic structural control and the climate variability (backwearing and etching process). Selected geosites aim to represent the most relevant features of CCD relief, especially by means view points that allow the observation of the landscape. Comprises a diverse granitic assemblage (granodiorites, sienites, sienogranites, monzonites to monzogranites and granites) associated to the Brasiliano-Pan African Cycle, represented by stocks with diameters of a few dozens of metres to ring complexes and large batholiths covering up to 1000 km², like the Quixeramobim Batholith. These granitoids present ages between ca. 590 and 470 Ma, being Ediacaran the period of major granitic generation in CCD despite has remained active during the Middle Ordovician (Almeida et al. 1999 , Castro et al. 2012 . High-K calc-alkaline composition and K-feldspar phenocrysts (larger than 10 cm) are remarkable features in these rocks. Selected geosites aim to represent the diversity of these rocks and illustrate differences in terms of composition, texture, structure and ages.
Itaporanga Intrusive Calc-alkaline Suite, Meruoca Intrusive Sub-alkaline to Alkaline Suite, Undifferentiated Granitoids
Shear Zones (Figure 2) Number of selected geosites: 9
This framework encompasses records of intense Neoproterozoic tectonism easily identified in all CCD, being characterised by two types of structures: 1) NE-SWoriented, preferably dextral, strike slip ductile shear zones, representing significant part of a huge continental shear zone system resulting from continental collision during the Brasiliano-Pan African Cycle (Arthaud et al. 2008) ; 2) Low-angle, napperelated structures resulting from regional compressive tectonics that culminated with thrusting of Ceará Complex supracrustal sequences over Cruzeta Complex lithotypes. Records of both structures occur extensively along the CCD. For these selection just representative outcrops of regional shear zones were considered, either for delimiting CCD or for being essential to understand geological processes present in other geosites.
Transbrasiliano Lineament (Sobral-Pedro II Shear Zone) and Shear Zones: Senador Pompeu, Quixeramobim, Sabonete-Inharé, Umirim and Tauá
Mineralization (Figure 2) Number of selected geosites: 5
Thermo-tectonic events that outlined CCD geological framework support a diversified number of mineralization types, some of them holding high economic and strategic values. In general, these features resulted from either metamorphism of magmatic rocks or metal-bearing sediments, as well as a hydrothermal metasomatic processes related to the Brasiliano-Pan African Cycle. The main record range from Paleoproterozoic PGE-bearing chromitite and BIFs to Neoproterozoic skarns and phosphate-uranium deposits. Selected geosites aims to represent the main CCD mineralization types, mainly regarding their relationship with the geological evolution and economic relevance. Granulites and Retroeclogites (Figure 3 ) Number of selected geosites: 9
Complex Cruzeta and Complex Ceará
High-grade granulite and retrograded eclogite relics have been found in rocks that surround the Tamboril-Santa Quitéria Intrusive Suite. This discovery has been preponderant to understand the geological evolution of the region, especially regarding oceanic subduction processes associated to nappe stacking in the supracrustal sequences during the Brasiliano-Pan-African Cycle. The retroeclogites occurs as garnet-clinopyroxene amphibolite boudins and its main diagnostic features include thin plagioclase coronas around garnet and clinopyroxene and Na-plagioclase symplectites as pseudomorphs of omphacite. Granulite bodies occur usually both as clinopyroxene-garnet amphibolites or enderbites, with pressure and temperature records above 9 kbar e 870º C, respectively (Amaral et al. 2012 , 2015 , Santos et al. 2009 , 2015 . Its selected geosites aim essentially, their rarity and fragility.
Ceará Complex (Canindé and Independência Units) Santa Quitéria Magmatic Arc (SQMA) (Figure 3) Number of selected geosites: 5
Comprehends rocks generated during the major magmatic event in the CCD, which is intrinsically connected to Brasiliano-Pan African Cycle and West Gondwana collage. Comprises about 40 km² from tonalite to granite anatetic-igneous rocks association brought about by numerous magmatic pulses and recognized as magmatic-arc products. Its evolution occurred between ca. 880 and 600 Ma , Fetter et al. 2003 . Selected geosites represent the distinct magmatism phases; taking into account geochronological databases available.
Tamboril-Santa Quitéria Intrusive Suíte
Supracrustal Sequences (Figure 3 ) Number of selected geosites: 6
These sequences surround the Tamboril-Santa Quitéria Intrusive Suite and comprise various associations of Paleo-to Neoproterozoic terrigenous metasedimentary rocks, mainly metapelites and metapsamites, whose depositional processes are related to the breakup of Rodinia, followed by a development of a magmatic arc (Arthaud et al. 2008) . These rocks record low-angle thrusting under medium to high-grade metamorphism during the Brasiliano-Pan African Cycle, resulting in a complex nappe system associated to local shear zones, migmatisation and igneous intrusions (Arthaud et al. 2008 igneous petrology, metamorphism, mineral, karst and tectonics (Figure 4a) . Metamorphism is the most recurrent interest, clearly due to the geological features of CCD. Geodynamics is the second most recurrent one and includes geosites showing registers of high-pressure and high-temperature zones, mainly regarding oceanic subduction processes. Furthermore, this information may guide future work concerning the use of these geosites, like thematic guides aiming either educational or geotourism purpose.
Regarding the size category, point-type sites were predominant, followed by area, section, viewpoint and complex area (Figure 4b ). According to Fuertes-Gutiérrez and Fernández-Martínez (2010) , this classification is used to indicate the most vulnerable geosites, being the point-and section-types the most vulnerable, essentially due to their small size. In this inventory, 30.6% of points or sections geosites were located in road cuttings, a fact that increases their vulnerability.
DISCUSSION
The first initiatives for geosites conservation in Brazil, such as SIGEP, GEOSSIT Platform, and Geoparks Project stimulated the development of several types of research in Geoconservation. Starting with AD HOC-based methods, these works evolved to the application of well-established, internationally recognised methods, like the Inventory of Geological Heritage of the State of São Paulo (Garcia et al. 2017 ) and the inventory here presented, among others. The geosites defined in these works are candidates to compound the basis for a future systematic inventory of the Brazilian Geoheritage. Moreover, the experience with these inventories indicates the use of tectonic domains' approach, as pioneered by Mansur (2010a), has This geosite represents the most relevant inselbergs field of CCD and one the most known of Brazil. It constitutes a singular landform assemblage resulting from interaction between climate and crystalline rocks. The Galinha Choca is the most famous inselberg, being composed of rich-plagioclase porphyritic granite with mafic enclaves, leucocratic granite portions and quartzfeldspar veins. The inselberg field is characterised by taffonis and marginal collapse of joint blocks. h) Geosite Serra Branca Peak: This 1154-metres peak constitutes CCD´s highest point, predominantly composed of K-feldspar granite with small quartz veins associated to SQMA. The geosite represents a residual massif, named Serra das Matas, where highlands with average elevations between 500 and 600 meters can be observed.
brought promising results and could be also used as a basis for this national inventory.
In this sense, the geological frameworks presented here represent the most relevant aspects of CCD's geodiversity and can be used for future inventories in the south-west portion of CCD and could serve as a guide in other domains of the Borborema Province with similar geological evolution, as the Médio Coreaú Domain. These frameworks may represent a specific geological event, as Santa Quitéria Magmatic Arc; similar geological features produced by distinct events, such as Mineralisation and Geomorphological Units; or geological features belonging to a specific period in geological time, as Archean and Paleoproterozoic Terranes.
In terms of geological time scale, this inventory comprises geosites representing lithologies from the Neoarchean (2.88 Ga -Tonalitic Gneiss of Estrema Geosite) to the last Ordovician magmatic pulses (470 Ma -Biotite Sienogranite of Quintas Ring Complex Geosite), later suffering a continuous exhumation and weathering that sculpts the relief until the present. Some geosites represent a geological milestone in the CCD history, like the Garnet-Clinopyroxenite Amphibolite of Juazeiro Farm geosite, mentioned by Santos et al. (2015) as evidence for a continental lithosphere subduction event occurred during the Western Gondwana collage.
Most of the geosites were intensively studied and therefore there are scientific publications about them, resulting in decades of accumulated scientific knowledge and investments of both public and private resources ( Figure 5 ). In this perspective, the inventory can be taken as an extensive survey that gathers information about the most significant research, all assembled in a single database. Therefore, this can facilitate the access to these data by geoscientists either for scientific purposes or communication with the general public, public managers, and funding agencies.
Other geosites correspond to outcrops frequently visited during university field classes or that were subject to academic research and technical reports, contributing to the development of geosciences and training of new professionals ( Figure 5) . In a study carried out in Europe, Van Loon (2008) brought attention to the threat for the capability of the future professionals in geosciences to manage all kinds of natural resources due to the decrease of field training.
GEOSITES ASSESSMENT IN ACCORDANCE WITH LEGAL PROTECTION AND AWARENESS
Only 27% of the inventoried geosites are located in areas with some kind of legal protection (Table III) . For instance, only the Inselberg Fields of Quixadá Geosite is located in protected area according to SNUC, designated as Monólitos de Quixadá Natural Monument. Some geosites are protected by National Historic and Artistic Heritage laws due to the occurrence of archaeological features, mainly carving and rock paintings. Geosites classified as Permanent Protection Areas are located surrounding drainages, dams or hilltops.
Most of the geosites (73%) are located in places without any legal protection. In this group, geosites located in road cuts constitute the most urgent vulnerable situation. Their vulnerability increases due to the absence of legal protection, especially in cases where enlargement and maintenance of roads, intervention on landslides and illegal graffiti may affect them directly and permanently. For example, the Tonalitic Gneiss of Mombaça is one of the older lithotypes of CCD and in 2016 the main outcrop was partially destroyed due to the enlargement of the CE-060 Highway. An alternative to protect these geosites could be the establishment of partnerships with the administrations responsible for the management of roads or with municipal decrees regulating land use.
Pure application of legal framework without effective actions to monitor compliance with the Lima et al. (2016) . Geoscientists need to take over their social role in spreading their knowledge, so that society could recognise geoheritage as scientific memory, cultural identity and as a basis for sustainable development, making a link to the appropriate legislation for the conservation of geosites (Figure 6 ). For instance, Spain and Portugal were successful in influencing the legislative system in their countries, including special laws to the protection of geodiversity, thanks to the recognition of geoheritage by society, governments, and academic community (Brilha et al. 2013 , Carcavilla et al. 2009 ). In this regard, the interdisciplinary behaviour of geoconservation may fill the gap between geological research and society. Then, inventories emerge as a fundamental and priority action in this process.
CONCLUSIONS
In large countries like Brazil, the development of geoheritage inventories using the tectonic domains' approach may be quite adequate. Based on this principle, the inventory of geoheritage of the northern-central part of CCD has resulted in eight geological frameworks and 52 geosites, most of them with a scientific research history and use in university field classes.
The development of this work attends the geological framework methodology; potentially allowing comparison with others inventories in Brazil by using the same method, as well as comparative assessments at an international level. The use of such methodology opens perspectives for new geoheritage inventories in the Borborema Province, and may also contribute to the development of a future Brazilian national systematic inventory, as it was already initiated by the State of São Paulo. One of the main problems for geoconservation is the absence of specific laws to ensure the protection of geoheritage. The relationship between legal frameworks and vulnerability is a primary indication of which geosites need urgent protection. In this sense, the point and sectiontypes geosites located in road cuts and without legal protection are the most vulnerable. When not accompanied by scientific and social awareness about the relevance of geoheritage, legal protection itself does not ensure geosites conservation. The engagement of the academic community and of the society is undoubtedly necessary to guide the adequate geosites management and thus promote geoheritage protection.
An inventory of geoheritage is not a final task and must constitute a guide to conduct further geoconservation actions. Besides the geoscientific value, this work would serve as a base for the assessment of both tourism and educational potential uses of these geosites. From the combination of these results with socioeconomic and environmental indicators, a pilot area would be chosen to develop a project aiming the sustainable development at this semiarid part of Northeastern Brazil. The development of new geological research will allow the reviewing of the presented geological frameworks, and exclusion or inclusion of new geosites, emphasising the dynamic character of this inventory.
